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AE Yideo Proc.
Ald CCD Drive

FAILURE EFEELT
NAHE, QTY & DRAWLHES FAILURE MOODE END CREW/

REF, DESIGHATION FUMCT I AND CALISE TTEDh . GIHTERFACE | HISSION |WEHICLE ___ BATIOMALE TOR ACCEPTAMCE OATE
1TVC, 1, Elban Stach |&/2 A matFuackion Loss of |[Ho ¥ides |Lass af  |Hone %ee Sheet 7
20007442G1 in tha Camerva Camera Hissian
ITvE 3.1 to fause total |Oubput LriLical

loss of the Tidan
Videu 3siynal Yorst
including syne.
Loss of
A1 Power Supply |mission
critical
A6 TOVCXDAPLL vides.




B8 TIONALD 10K ACCEI"TareCd, .

fAlLICAILE 10 ALl CTL

FHLHS)

DESEGH_TEATURES

The ITYC is comprised of 20 elevbrieal
subastomhlies; i3 subassewhlies arg Leckhremd
Hartin Astro Space designed and Tabricated
using standard printed circwit board type
constructign. The remaining six assemn-
hligs. 3 sleppar molors, 10igh Yol tige Pomer
Supply (IWES), IntensiFiad CCD {IECHY, and
Lens assembly are wendor supplied compo-
nents, which have been specified and pur-
chasad according to Lockheed Havlin Speci-
ficabion Conktrvel Drawings (SCOs] prepared by
Enginearing and Frodoct Assuranca. Speci-
licaliens per the SC0 are perlermance, tesl,
qualificatian, and Acceptance reqoi remqnlds
for a procured piece of equipment. FParbs,
materiais, processes, and design giride-
lines far the 1TW program are specified

in accorgance with Lockhesd MarLtin

3267028, This docwment defines the

program requirements,

HIL=-31D-9/%G will serve as the primary

ELE parts selection document. LF a suib-
abla part cannot bo fopad in MIL-=5TD-77506,
equivalent EEE parls Lhal meel Lhe Tolluw-
ing criteria may be subskituted.

Micrpfirtuits are at Teask Class 0 Level,
MIL-M-38510 devices. AY] micrbcircuils
are subjecled to Particte Impact Heise
Detection [PLMO} testing per MIL-STD-BB3C
(emcept Tor dewices with plaslic opony-
type packagel.

Diodes and bransisloes are at least JAMTHY
im accordance wilh MIL-3-100040, AY] semi-
vonduwelors in cavily=btype packiges ars

subjected Lo PIHD {esting per HIL-310-300C.

DESIGN FCATURES [Canl .}

Relays are procorcd Lo the lighesl
mililavy establishal reliability (HIV-TRY
Level as defined in HIL-A-3906. Retays
are subject to PIND texting.

Switches are procered Lo al Teast Lhe
wecoml hiuhﬂsl lewel of the appropriake
HIL-ER specilicatian. Swilchas arg sub-
jected to edther FTHR besling or X-ray
analpsis az appropriate, for particle
delection.

dther discrele parls are ?rncured to at
Teast Lho secoad highest |evel ot the
appropriate MIL-ER speclilcaktion.

Paris nol included in the above dacuments
have been used in Lhe desion anly alter a
non=standard parts acceptance request
IMII'AR] has bean prepared, submitled Lo
Reliability Assurance Copineering amdl
appraved for use i Lhe sprcitic
application[z) detined in Lhe HSFAK by
MNASA-JSL.

Worst case circuib analyses have been
poerfanned and docwnented Tor all circuil
designs Lo domonstrate thal sufficianl
sperating marging exisl for all operaling
cerndithons,  The anatysis was worsl case
in that Lhe valug For sach of the wvareiahle
paragelers was set ta {imits thal will
dtive the aulput to a maeimum [or min.}

A componenl apprgach review and analysis
was conducled Lo verify that the appliced
stress o oocach plece part by the tempera-
Lure exteemes (denliT1e0) wikh gnviron-
mental gualilicalion tesling does mut
excead the stress deraliag values
identifien in Lockheed Marlia 3Z67AFD.

DESJGH FEATURLS §Cunl.)

T wdditione, on objrebive examinaLion

al the dpgign was perfaniol Lhirvogh a
Preliminary Design Revlew aml Critical
Oesign Keview ta werify that the 1TV met
specification and conbtractual requirements.

OMIE LOARD DESIGH

A11 boards ave ranstructed Mrom laminaled
copper—rlad epowy gtass stheels per
MTL-FP-13945 Type &F Grade a. Circuil
eornections are made through printed

traces which run From point to paint on

Lhe board surfaces. fvery trage Lemminabes
at an annular ring. lhe anpalar ring sur-
rovnds Lhe hinte in which a componenl Tead
or Lermimal i% larated. This ring providos
a faoliny for the solder, ensuring goad
medhanical and electrical performance. Its
tize and shape are govarned by HIL-P-$5A10
as arg Lrace widlks, spacing and rauliny,
Thesr requircments are reileraled sperc-
ifically in drawing neles to Turelher assurs
complianca, Variations betwsen Lheg arlmgrk
masier and Lhe riecal prodectk (dus En
irregularities afl the ekehing process)

are also cenktrolled by drawing notes.

Thiz prevenls making defeclive buards Fran
good arkwork. Jules which house ne lead

ar Lerminal, bub serve only to electrically
interconnecl the different board layers,
contain stilch hars Far mechanical supporet
and increased rellabilily.

IThe Lhrough holas are dreiiled [rom a drill

Lage thes eliwinaling the passibility af
hwman error and alMwing Light conLrgl
over hale and annular ving concealricity
an imparlaat reliability eriterion. AlLer
driiling and elching, 211 copper cladding
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BARL BUARD DESIGH {Cont.)

i5 Lip-lead plaled per MIL-STD-149%.  1his
pravides for easy and reliable soldering
at Lhe time nf brard assemhly, even after
periods of grolonged storane.

BIARD ASSEMDLY DLSIGH

ATl componcnbs are Inzlalleod im a mannar
which assuras maximam relaabie lity.
Compenent leads are pre-Llinned, allpwing
total wetkting of selder joints. AlT leads
are farmed Lo provide stress rediel and
the badies af large companents arr slaked.
Special mounting amd handling instruclians
arg included ia pach drawing reqoired after
final assembly. The baard s coated witkh
nrethane which protects againsL liamigity
and cantaminalion.

ACCEPTANCE TESI

Fach asegwlly is dindividually tesled Lo

a MASA approved pocepiance Test Proceduere
TP-AT-2000F4Z.  The hcceptance Tasl Flow
15 detailed in altached Table I,

QUALTFICATION TEST

The Quatkilication unit 15 idenbical ko the
flight vnit coafiguration in every respect
and 15 weed solely for tha purpose of gual-
ification Lesting. The Qual onit most
svceessfolly complele accoplance tastinmg
priov 1o eoloving qualificalivn Lesting,
The Qual unit has passed tesling in
accardance with NASAH approved test plan
PH-C=2000 47, The Qualification Test

Flow 15 delaited in abLached fabhle 2.

RATIOMALE PO ACCH R IAHCE .

{Continued]

GQPLRATIONAL TESTS

[n ordor to verify Lhal CCTY compenents

arg nreralinnaT. 3 Lest musl werify Lhe-
health nl all the romnaed relaled oon-
ponents Trom [he PHY (8241 pauel switch,
thegngh the RCU, Through Vhe spac 1ipes

Lo Lhe CamerafI'lE, Lo the CamerafFIy
camignd decodar.  The tesl omst Aise verily
the camera's abitlly Lo produce widea, the
¥il)'s ahilily to voule videa, and the mon-
ilor's ability Lo display viden. A similar
test wnuld be perlpred ta verify the HOH
command path.

_ iter — h

1. Pouer CETV Syslem.

2. ¥ia the PIIS panel, selecl a nonilor

a5 destination and the cametra under

tesk as sonrgce.

Send "Camars Power On® cammand Frem

the PH: pancl.

Select "Extrrnal Sync" gn mondbor.

Observe video displayed vn nunitor.

Mata Lhat il widen an manitor is

iyrnchroniesl |3.p., stable raster)

then Lhvis tadirates that Lhe ramera
is receiving compasile sync Trom

Lhe RCU aref that ihe camera is geg-

ducing synchranized viden,

6. Sead Pan. Ti11. Focus, Iomm, ALC,
and Gamma conmands and visvally
[either wia the monlLor or direct
abservalion) verify oporalion,

T, Select duwnlipk as destination and
camera ndar- Lasl ax source.

3, Observe video vouled Lo downlink,

9. Send "Camera Pawer DIfY rotmtand wia
Pl panel.

10. Repeal Steps 3 tlhweouwgh O exeept

issue commands wig Lhe MDH comnand

path.

W

A Py riiE me -

OASTHEPLOTION

Procurenmnt Ceatral - The ETWC EEE Parts
and liardware iLems are pracored from
appraved wendors and suppliaes, which
meet, the requirements sot farlh in Lhe
1TV conlracl. Rosident OPRT personned
review abl procovcenenl decemonts to
eslahlish Wie need lor G510 on selenLey
parks Il 5177,

Ipcgming [nspection and Storage - Incowing
Quatity Inspackiont are nade an all
recebwed matarials and parts.  Results

are recorded by lpot and retained in file

by dravwing and conleal nusbers Tor Fufure
relergnre and traceability. ATl EEE paris
are sybjecled bo incoming aceeptance bests
as called for in AP A4, 14 - Incoming Insprc—
tion Test Instructions. Tncoming flighl
parts are (urther pracested in atcordance
with Lockheed Martin 326JR2E. Machanical
ileais are inzpecked per PAF A, |4 = Sopplier
Qualily Astwrance, aad PAPM EID.A. 1 - Proce-
dure fFyr Frecessing Dncoming or Purchasmd
PFarts Dezigeated for Flight {lsa.  Acceptad
TLems are delivered Lo Material Combrnllen
Stores and volained wmder speci fied con-
ditlons enli]l Tabrication is regquireld,
Non=conlorming malerials are held For
Material Aeview Upard {MAB} disposition.
(PAPM A0, 14,3

Moard Assembly & Test - Priar Lo the siart
af TVC hoard assembly. all items . aren
weriFird to be correct by stock rogom
persornel, as Lhe blens are aecumulated

Lo torm a kit. The Ilems are verilied
again by the oparalor who assonkles the
kit by checking against Lhe as~buill-
parts-Tist FAIPL)., QPRO Mandatory
Irzpeclign Pgints are deslgned Tor al?




QA/INSFLLCTION (Cpnt. )

printed circufl, plus harness coanaclors
for suldering wiring, crimping, solder
splices and gualily warkmanship prior bo
coating of the conparent side of Loards
and sleewing of harnessas.

HAalIONALE HOi ACCLIMTANCE.  (Conbinued!

JAFINSPCCTION (Conl.}
ITYC Doards

Specific ITYC board azsembly and Lest fne-
strogtipns are providod in drowing motes,
and applicable dacumanls ara called out

in Lhe Fabricalian Froccdurre amd Regprd
HM=Z20000442 ) and parle Tisk 120007442,
These inctude Mrotoss Standard-Nending
RTU-ARE 2200081, Process Standard — Banding
Velrre Tape 2800037, Specificatipn
anldering 2249, Specilficalion — Crimp-
Ing 22100080, Specificolian - Bunding and
Staking Z280076G, Speciflicathan = Urethane
ceaking 2200077, Specilicaliun - Marking
ZéAORMA, Spectfication - Warkmanship
GBRI0035, Specification Sonding and Stak-
ing Z2Q0ATH, Specitfication-Wave Solder
22B0B2Y, Specification-Printed YWire Goard
Staking Z2BEBS1, Specificalion=-Reflow
Soldeving 2200754, Specilizallen-Saoldering
Surface Hount Compowents 200057 (0,

OASIHSPECTION {Cont .|
IIWC Assembly and Teckt

fin gpen box test §s perlgroed per IP=I17=-
0007442 and on Acceplance Test per
Tr-AT-20007447, Tncleding vibralion amnd
thermal vacuum.  Targues are specilicd aad
wilmessed, Lracealilily nunbers arc pecovd.
ed and calibrated Leals ave checked priar
Lo wse. Lockherd Martin Quality and OPRO
inspectians are performed at Lhe complebian
al specified FPR pperalions in accordance
with PAP-2 .71, PAE-2.9, PAP-Z.1],
PAP=EG.1, and PAFL.5, OPAD persannel
#itness [TVC bultanw-up and eritical
Lorquing.

The ITVC is pachkayed acrarding Lo NASA Jogu—
ments MINBORY. 12 and NHBRIAD.ALINZY which
delines packaging and handling requiremsents,
ATl velated doncumanlation including
assembly drawlings, Parts List, AOPL, Test
Mata, etc., is gathered and held in a
dacumentation folder assigned specifically
1o mach assembhly,  This Folder is reLained
for relerence. Ao E1OP ix prepared ior
cagh assembly 10 accordance with Lhe re-
Aquiremants of FAI E2.3.  Lockhoed Hartin 90
antd DFRD personor| wilness crating, packag-
ing, patking, and marking, and review Lha
EIDP for coampleteness and accurdcy.
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TRELE 1. ACCFRIAMCE TEST FLDY
RODM AHBIENT. LI QRMANCE [EST

Test conducked por Lhe requiremnents al HASH
approved TP-AT-20007442.

ACCEPTANCE WERRAT [OM EXPOSURE
20-80 Hz: 3 dM/ogtave rise from 0.41 n°/Hz ta
0.04 Qe

BO-350 Hz: 0.04 g%/Mz

330-2000 Nz: I JA/polave decredse Lo 0.DAG gzﬂiz
Tesi Myration: 1 minnlelaxis, aperating

Tesi Level: 6.1 yrms

EQRT-VIBAATION FUNCILONAL CHECK

Test conducted per the reguiremenls of HASH
approved TP-AT-eq0i0F442.

ACCEPTANCE TIERMAL -WATUIUH, EX[)SURE

1.9 cyeles total feom +105 deq F w414 deg F.
Afier slabilizatian, one hour wminimum deralion
at each platean. In-spac functional? besls
perforaed ab each plaleau.

- TAL P

Poom ambiant perfarmance lests conducked in
accordance wilh HASA approved TP-AT-Z0007442.

TAOLL 2. OQUALIFICATION TEST FLOW
EMT

Conducted Pocts eon in accordance with Lha
requivements of 5L-E-OB0ZA, iacleding CS501,
CR07, C5O0K, TTO1, CEQ!. and CE0Y. Radiated
tesls ton i accordance with SL-E-D00Z0
Tnehuding HS02, RSO3, and REODZ awcept thab Lthe
kest current far RSDZ was I amps im lieu af 20
amps .

QWL G ACLEITARCE W IBRATION

20-80 Hz: 3 UBfuctawe increasing to 0.067 g/lz
BO-350 Hz: O.067 actave

A50-2000 Hr: 3 dR/octave decrcase

Test Lavel), 7.3 gras

Test Duration: & minulessaxis operating

LLIGHF QUALTTICATION YIBRATIOH

20-70 ilz: § dB/oglave increasing Lo D.4 at iz
Tl-500 Hz: B.4 g*/Hr

B04-2000 Ha: b dB/foctave degrease

Tasl Level: 13.1 grus

Tesl Duralion; ) minuteslfaxis mon-aperating

TNERMAL-YLCUUH

1.5 cycles tolal From +120 deg F to +9 deg F.
AlfLcr stabilizatian, ane hour minimum duralion al
each platean.  In—spec Fumclliong! Lests perfarmed
at each platrau.

THERMAL_SIMULATION

Horsl case hal amd cold missian enviranmenis
simulaled in vacown, Durirg hot case, in-sper
spcration is required for & of 11 canseoutive
heur=. During cold case, im-spec operation s
required for 1d conseculive hnurs, '

HUHID] TY

120 howrs eeposure to ASE RH including Tour 24
haur Leaparature cycles of 60 dey F {o 4125 deg
F, man-upsrating.



